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ABSTRACT 



A^parameter, pj^e^sing^device«thaUaUow 
cfj^c^p^^cter^yalue induo^s.a.movable^slide operator on 
a_s^le^of,a.pr^etermiiied t length . and two fine-adjustmen t 
iswitches^ proyided^ In the 

operation of setting a parameter value, a rough parameter 
value is set by moving the slide operator. Then* one of the 
fine-adjustment switches is depressed to fine-adjust the set 
rough parameter value. Here, the level of the depressed 
pressure is detected by an internal pressure sensor. The 
detected level of the depressed pressure is converted into a 
corresponding fine-adjustment granularity. The rough 
parameter value is updated using the obtained fine- 
adjustment granularity. Thus, a fine parameter value can be 
set easily that could not previously be set by just moving the 
slide operator. The setting of a parameter having a wide 
range can easily be carried out even in a limited region. 

8 Claims, 12 Drawing Sheets 
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PARAM ETER PROCESSING DEVICE FOR 
SETTING A PARAMETER VALUE USING A 

MOVABLE SLIDE OPERATOR AND 
INCLUDING MEANS FOR FINE-ADJUSTING 

THE PARAMETER VALUE 5 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a parameter processing 
device used for setting or selecting a parameter value having 10 
a wide range, and a parameter processing device, imple- 
mented on a computer system, used for setting a parameter 
value having a wide range. 

2. Description of the Background Art 15 
A parameter input device such as siide volume and a 

parameter input function referred to as a slider, implemented 
as a software on a computer system, are known as devices 
for setting a parameter value. These parameter input devices 
and slider each include a scale and a slide operator traversing 20 
on the scale to set a parameter value by correlating the 
position information of the slide operator on a scale with a 
parameter value. 

In the devices, a parameter value having a small range can 
easily be set. However, accurate setting of a parameter value 25 
having a wide range requires experience and skill since fine 
adjustment is difficult. The operation thereof was time 
consuming. 

In a slider that is realized as a software on a computer 
system, there was a problem that the range of parameter that 30 
can be set with a unitary slider is limited due to the degree 
of resolution in a display device. 

To solve this problem, various methods have been pro- 
posed such as (1) preparing a plurality of parameter input 
devices or sliders, each with different set values, (2) pro- 35 
viding a switch far changing the granularity in addition to 
the unitary parameter input device or slider, and (3) detect- 
ing the speed of a mobile element on the scale to vary the 
parameter value according to a granularity on the basis of the 
detected speed. In Japanese Patent Laying-Open No. 40 
5-266145. a slider realized by a software on a computer 
system is disclosed in which a button set with a predeter- 
mined granularity is prepared for varying the parameter 
value using this button. A typical method is to vary the 
parameter value using such a button provided at either end 45 
of a slide operator or a scale. 

However, provision of a plurality of parameter input 
devices or sliders each with different set granularity is 
expensive. Furthermore, implementation is difficult when 
there is spatial limitation. 50 

The method of (2) supplying a switch for changing the 
granularity in addition to a unitary parameter input device or 
slider necessiates frequent switching of the set granularity. 
Therefore, the time efficiency is degraded. J5 

In the method of detecting a speed of a mobile element on 
a scale to set a parameter value according to a granularity on 
the basis of the detected speed, the slide operator must be 
moved very slowly when fine adjustment is needed. This 
requires experience and skill of the operator. Therefore, the 60 
operability is poor. 

In the method of preparing a button with a predetermined 
granularity assigned in a slider implemented by a software 
on a computer system, the granularity allotted to the button 
is fixed. This means that a great number of granularities must 65 
be prepared when the range of the parameter is increased. 
Efficient specification of a parameter value cannot be carried 



2 

out easily. Furthermore, implementation was difficult when 
there is spatial limitation. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide a param- 
eter processing device that can fine-adjust a parameter value 
efficiently having a wide range using a single slider in a 
parameter processing device implemented as a hardware 
sues as a slide volume or as a software on computer system 
To achieve the above object, a parameter processing 
device according to the present invention includes a scale of 
a predetermined length and a slide operator movable on the 
scale for sequentially entering and providing a parameter 
value to be adjusted. In entering a parameter value, the 
position information of the slide operator on the scale is 
detected to be converted into a corresponding parameter 
value, and fine-adjustment information entered for fine- 
adjusting that parameter value is converted into a corre- 
sponding fine-adjustment granularity of the parameter value, 
whereby the parameter value obtained by conversion is 
fine-adjusted and updated using the fine-adjustment granu- 
larity obtained by conversion. As a result, fine setting of a 
parameter value that could not be set only by moving the 
slide operator on the scale is feasible. Therefore, a parameter 
value having a wide range can easily be set even in a limited 
region. 

By establishing the level of depressed pressure towards 
first and second switches provided at the slide operator as the 
aforementioned fine-adjustment information, the user can 
set a parameter value while adjusting the value thereof 
according to the level of the depressed pressure on the 
switches. As a result, the user can set critical parameter 
values intuitively and rapidly. 

By establishing information specifying the distance from 
the position of the slide operator on the scale as the afore- 
mentioned fine-adjustment information, the user can set a 
parameter value while adjusting the value thereof by just 
entering a position specifying the distance on the scale. As 
a result, the user can set critical parameter values intuitively 
and rapidly. 

When the scale of a predetermined length and the slide 
operator are displayed on the display unit in the parameter 
processing device, the entered specified position information 
of the slide operator on the scale is detected to be converted 
into a corresponding parameter value. Also, the entered 
fine-adjustment information on the scale is detected to be 
converted into a corresponding fine-adjustment granularity. 
The parameter value obtained by conversion is adjusted and 
updated using the fine-adjustment granularity obtained by 
conversion. As a result, a critical parameter value mat could 
not be set just by moving a slide operator and a parameter 
value that has a wide range can easily be set in real time even 
in the case where the display region of a display unit Is 
limited as in a portable information processor terminal. 

In the parameter processing device, the fine-adjustment 
granularity of a parameter value is increased in proportion to 
the level of the depressed pressure and the distance from the 
slide operator. Therefore, the user can set a critical parameter 
value Intuitively and rapidly. 

The foregoing and other objects, features, aspects and 
advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows an outer appearance of a parameter pro- 
cessing device in which a fine slider is implemented as a 
hardware according to a first embodiment of the present 
invention. 
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FIG 2 is a sectional view of the slide operator of FIG. 1. which are pressure sensors are provided on each main 

rAU . . _ ... Tf\u, nflr9m ,rpr surface of printed substrates 9A and 9B. respectively. 

FIG. 3 is an eternal b ock diagram of the parameter F ^^^ carodcs 8A1 and 8A2 ^ electrodes 8B1 

processing device of FIG. and 8B2 m ided 0D ^ ^ surface of print sub- 

FIG. 4 shows a portion of the stored contents of the ^ 9A ^ 9fi respcctivc iy. so as to be in contact with 

memory of FIG. 3. respective pressure sensitive resistors of rubber 7A and 7B. 

FIG. 5 shows a portion of the contents of a conversion Wirings 10A1 and 10A2 are provided with respect to 

table for converting position information of a slide operator printed substrate 10A. Similarly, wirings 10B1 and 10B2 

on a scale into a parameter value according to the first ^ m pj OV ided with respect to printed substrate 9B. Wirings 

embodiment of the present invention. 10 lOAl and 10A2 are connected to electrodes 8A1 and 8A2, 

FIGS. 6A and 6B show a portion of the contents of respectively. Wirings 10B1 and 10B2 are connected to 

fine-adjustment tables for converting pressure information electrodes 8B1 and 8B2. respectively. Each wiring is pro- 

into fine-adjustment granularity according to the first v ided to detect the voltage of a corresponding electrode, 

embodiment of the present invention. operator 2. depressed pressure exerted on fine- 

FIG. 7 is a flow chart for describing a method of setting 15 adjustment switches 3A and 3B is conveyed to pressure 

a parameter according to the first embodiment of the present sensitive resistors of rubber 7A and 7B. respectively. Each 

invention. pressure sensitive resistors 7A and 7B has its resistance 

FIGS. 8A and 8B show the outer appearance of a param- varied according to the level of ^nsmitted I jessed 

eter processing device having a fine-adjustment slider sub- P'^™ e volte J^ 

stituted for the fine-adjustment switch of FIG. 1. *> electrodes 8B1 and 8B2 is altered according to the amount 

FIG 9 is a block diagram showing a structure of a of change in the resistance. 

-» ..*»... * _ ~- « ... , - r-^^sar/jSLss 

memory of FIO. V. u resistor element 11 having its resistance varied accord- 

FIG. 11 shows a portion of the contents of a conversion ^ ^ rf sUdc Q ^ Qr 2 Qn ^ x ControJ basc 

table for converting position information of a slide operator mdudes ^ (analogue/digital) converters 14A. 14B and 

on a scale into a parameter value according to the second ^ ^ o ^ on device 1S a mmoty 16, and an interface 

embodiment of the present invention. 30 ckaAi 17 for providing connection with an external display 

FIGS. 12A and 12B show fine-adjustment tables for device OT ^ input/output device, 

converting specified distance information into -fine- rwressed pressure detection unit 18A includes pressure 

adjustment granularity according to the second embodiment SCM jg ve rcsistor 7A> electrodes 8A1. 8A2, printed substrate 

of the present invention. 9A aJld a resistor j3 A t0 detect the depressed pressure 

nGS. 13A. 13B. and 13C show examples of an image 35 towards ftne-adjustment switch 3A as a voltage. Resistor 

display on a display device in entering a parameter accord- ^ has Qnc end 12A suppUed with power supply voltage, 

ing to the second embodiment of the present invention. afl(J ^ oQia end connected to A/D converter 14A and to 

FIG. 14 shows a fine-adjustment function according to the electrode 8A2. Electrode 8A1 is connected to the ground 

second embodiment of the present invention. s ^ 

FIG. 15 is a flow chart showing a parameter setting 40 ^ depressed pressure detection unit 18A. the depressed 

procedure in the parameter processing device according to pressure towards fine-adjustment switch 3Ais transmitted to 

the second embodiment of the present invention. pressure sensitive resistor of rubber 7A. whereby the resis- 

nr^r, . ., tance value of pressure sensitive resistor 7 A is altered 

DESCRIPTION OP ™! P^^ 0 „ accordi ng to thl T distortion generated by the depressed 

EMBODIMENTS « pressure. A voltage responsive to the resistance is applied 

Embodiments of the present invention will be described across electrodes 8A2 and 8A1. A/D converter 14A receives 

hereinafter with reference to the drawings. this voltage to convert the voltage value detected by 

First Embodiment depressed pressure detection unit 18Ainto a digital signal of 

The first embodirnent of the present invention is imple- » 8 bits, for example, in binary. This ^signal is provided 

menJdTsing pressure information as the fine-adjustment to operation device 15 as pressure ^formation, 

information with a pressure sensor for a fine-adjustment Similarly, depressed pressure f^»^ ffi J^ 

hVout unit pressure sensitive resistor of rubber 7A. electrodes 8B1 and 

Referring to PIG. 1, a parameter processing device 100 8B2. printed substrate 9B and a "^"^ 

hdudeTa scale 1 with a slide resistor element fine- 55 depressed pressure towards nne^djustment switch 3B as a 

fa S bte 4 provided withi/scale 1. and an interface power supply voltage ^ ^* f 

cable 5 for estabUshing electrical contact between parameter converter 14B and to electrode 8B2. Electrode 8B1 is 

processing device 100 and another device. Fine-adjustment connected to the ground side. 

switches 3A and 3B carry out fine-adjustment of a positive « In depressed pressure detection unit 18B. the depressed 

amount and a negative amount, respectively, with respect to pressure towards fine-adjustment switch 3B is transmitted to 

a oarameter value corresponding to the position of operator pressure sensitive resistor of rubber 7B. whereby toe resis- 

2 on scale 1 tance value thereof is altered according to the distortion 

Referring to FIG. 2. printed substrates 9A and 9B and a generated by the depressed pr«sure. A v f^^^f v ^ 

slid* knob 6 are provided on the substrate (the portion in 65 the resistance is applied across electrodes 8B2 an£ 8B1 A/D 

a^^Lct^rS^iJer plane of scale l)of slide converter IOB receives this voltage to convert the voltage 

^£t£c™Z slsiu^reiistors of rubber 7 A and 7B value detected by depressed pressure detection u nit 18B into 
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a digital signal of 8 bits, for example, in binary. The digital Fine-adjustment table (positive) 30A of FIG. 6A serves to 

signal is provided to operation device 15 as pressure infor- convert pressure information from fine-adjustment switch 

mation. 3A into a positive fine-adjustment granularity. A plurality of 

Slide resistor element 11 includes a resistor member 20. positive fine-adjustment granularities 50A corresponding to 

and a terminal 21 moving on resistor member 20 in coop- 5 the plurality of pressure information 40A are stored therein, 

eration with slide operator 2. The resistance across one end Fine-adjustment tabic (negative) 30B of FIG. 6D serves to 

of resistor member 20 and terminal 21 varies in response to convert the pressure information from fine-adjustment 

terminal 21 traversing on resistor member 20. 3B into a DCgativc fine-adjustment granularity. A 

Slide operator position detection unit 19 includes slide plurality 0 f ncga tive fine-adjustment granularities 50 corre- 

resistor element 11 and a resistor 13C to detect the position , 0 sponding t0 the plurality of pressure information 40B arc 

of slide operator 2 on scale 1 as a voltage. Resistor 13C has stored therein. 

one end 12C supplied with the power supply voltage, and _ . . .... 

other end connected to A/D converter 14C and to one end of The P«« invention is not limited to the present 
resistor member 20 in slide resistor element 11. Resistor enfcodiment where fine-adjustment switch 3A carries out a 
member 20 has the other end opened, and terminal 21 is positive fine-adjustment and fine-adjustment switch 3B car- 
connected to the ground side. The sliding movement of slide ries out a negative fine-adjustment. One of switches 3A and 
operator 2 on scale 1 causes a change in the resistance value 3B can be assigned to cany out a positive fine-adjustment, 
across one end of resistor member 20 connected to resistor and the other assigned to carry out a negative fine- 
13 and terminal 21 in slide operator position detection unit adjustment 

19. A/D converter 14C receives a corresponding voltage. The flow chart of FIG. 7 is carried out under the control 

A/D converter 14C converts the voltage value detected by 20 of mc ^pjj of ^ operation device 15 stored in memory 16 

slide operator position detection unit 19 into a digital signal as a program, 

of 8 bits, for example, in bmary. The digital signal is AtstepS l, initialization is carriedouL In uie iiutialization 

provided to operator device 15 as slide operator position ^ occs ^ opcration ^vice w ^ds out the slide operator 

? matl ? n * J . - - . ~ . , s**t»t t ,^ tv- „c position information converted into a digital signal by A/D 

r^^^^^^l^^^ ^vertex 14C. m readout infannation is stortl into slide 

cessing Unit) to receive the converted digital signals from , . . . . n - c 1JC „ 

A/D converters 14A. 14B and 14C as fine-adjustment infor- orator previews posm on ^ster Rl ^of memory 16. Opera- 

mation (pressure information) and slide operator position *™ *f ref « ^conversion table 200 and stores a 

information. Operation device 15 carries out operation for parameter value obtoined by converting the readout slide 

fine-adjusting the parameter value and controls the device 30 operator position information into a corresponding param- 

entirely while communicating with memory 16 or interface cter value into parameter value register R2 of memory 16. 

circuit 17. During this initialization process, the contents of registers 

FIG. 4 shows a portion of the stored contents of memory R4A and R4B are also initialized to be set to. for example. 

16 shown in FIG. 3. value 0. 

Referring to FIG. 4, memory 16 includes an RAM 35 At step S2, operation device 15 reads out again slide 
(Random Access Memory), an ROM (Read Only Memory). operator position information converted into a digital signal 
and a hard disk. As shown in FIG. 4, the storage region of by A/D converter 14C, and stores the readout digital signal 
memory 16 includes a program region El. a table region E2. into slide operator new position register R3 in memory 16. 
and a register region E3. An operation program PI associ- At step S3, operation device 15 compares the content of 
ated with line-adjustment of a parameter value and a control 40 slide operator previous position register Rl with that of slide 
program P2 for the device are stored in program region El. operator new position register R3. When the current position 
A conversion table 200 described afterwards and fine- of the slide operator is not identical to that the previous 
adjustment tables 30A and 30B are stored in table region E2, position of the slide operator as a result of the comparison. 
Register region E3 is the working region far various regis- i.e., the content of slide operator previous position register 
ters such as a slide operator previous position register Rl for 45 Rl does not match that of slide operator new position 
storing the previous detected position iriforrnation of slide register R3. the control proceeds to step S4. At step S4. 
operator 2. a parameter value register R2 for storing a operation device 15 refers to conversion table 200 shown in 
parameter value corresponding to the current detected posi- FIG. 5 to convert the slide operator position information in 
tion information of slide operator 2. a slide operator new slide operator new position register Rl into a corresponding 
position register R3 for storing the currently detected posi- 50 parameter value. This parameter value is stored into param- 
yon information of slide operator 2. a pressure information eter value register R2 to update the contents thereof. Then, 
register R4A for fine-adjustment switch 3A. and a pressure the content of slide operator new position register Rl is 
information register R4B for fine-adjustment switch 3B. stored into slide operator previous position register R3 to 
Pressure information registers R4A and R4B store pressure update the content thereof. 

information indicating the level of the depressed pressure 55 When the current position of the slide operator is identical 

exerted on fine-adjustment switches 3A and 3B, re spec- to that of the previous one at step S3, the control proceeds 

tiYely. to step S5 since there is a possibility that a depressed 

Interface circuit 17 cemmunicates with an external device pressure is exerted on fine-adjustment switch 3A or 3B. At 

that requires fine-adjustment of a parameter via interface step S5. operation device 15 reads out pressure information 

cable 5. Interface circuit 17 provides an operated or set eo converted into respective digital signals by A/D converters 

parameter value in real time, and receives input information 14A and 14B. The readout signals are stored in pressure 

provided from an external input device regarding modified- information registers R4A and R4B. respectively, in memory 

tion of conversion table 200 or fine-adjustment tables 30 A 16. 

and 30B. At step S6. determination is made whether the contents of 

Referring to FIG. 5. a plurality of parameter values 202 63 pressure information registers R4A and R4B are those when 

corresponding to a plurality of different slide operator posi- depressed pressure is exerted on fine-adjustment switch 3A 

tion information 201 are stored in conversion table 200. or 3B. When determination is made that no depressed 
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pressure is acted on fine-adjustments switches 3A and 3B. 
the control returns to step S2. 

When determination is made mat depressed pressure is 
exerted on fine-adjustment switch 3A or 3B. the control 
proceeds to step S7 where fine-adjustment tables 30A and 
30B are referred to. Each pressure information in pressure 
information registers R4A and R4B is converted into fine- 
adjustment granularities 50A and SOB. 

As to the ON/OFF of fine-adjustment switch in step S6. 
extermination is made mat the switch is ON when the 
readout pressure information exceeds a certain threshold 
value. The threshold value is set talcing into consideration 
noise on mounting and the idle shift of the switch. In the 
strictest sense, tables 30A and 30B shown in FIGS. 6A and 
6B have the pressure information 40A and 40B shifted by 
respective threshold values. For the sake of convenience in 
the description, this threshold value is not taken into account 
in the contents of tables 30A and 30B, 

In converting pressure information into fine-adjustment 
granularity at the above-described step S7, the depressed 
pressure information of switches 3A and 3B are converted 
into fine-adjustment granularities using corresponding fine- 
adjustment tables. 

At step S8, a parameter value is read out from parameter 
value register R2 according to slide operator 2 to which 
fine-adjustment granularities 50A and 50B obtained at step 
S7 are added. As a result, the parameter value is updated. 
More specifically, the readout parameter value has the 
difference between the absolute values of fine-adjustment 
granularities 50A and SOB added to be updated, whereby the 
parameter value is adjusted and updated by a fine- 
adjustment granularity corresponding to the fine-adjustment 
switch with a greater depressed pressure. Then, the control 
returns to step S2. 

Each pitch width of fine-adjustment granularities 50A and 
SOB respective in fine-adjustment tables 30A and 30B. 
respectively, shown in FIGS. 6A and 6B. is smaller than the 
pitch width of parameter value 202 in conversion table 200. 

Therefore, a critical parameter values that cannot be set 
only by traversing slide operator 2 can be set by a fine- 
adjustment granularity according to a pressure leveL 

Since the updated parameter value is provided to an 
external output device or display device in real time by 
interface circuit 17 to be output or displayed, the user can 
adjust and set the parameter value to an intended value by 
exerting depressed pressure on fine-adjustment switch 3A or 
3B while referring to the current output or displayed param- 
eter value. 

Hie present invention is not limited to the embodiment 
shown in FIG- I in which device 100 has fine-adjustment 
switches 3A and 3B provided at either end on slide operator 
2 to detect the depressed pressure on the fine-adjustment 
switch in order to fine-adjust a parameter value. 
Alternatively, slide operators for fine-adjustment can be 
provided at either end of the main body of slide operator 2 
and detect the travel distance of the fine-adjustment slide 
operator from the main body of slide operator 2 on the scale. 
The fine-adjustment slide operators can move from one end 
of the it"*'" body of slide operator 2 on the scale in one 
direction to one end of the scale. The fine-adjustment slide 
operators move together with the main body of the slide 
operator when moved. When this method is employed, the 
travel distance information of each fine-adjustment slide 
operator to the main body of the slide operator is converted 
into a fine-adjustment granularity according to the fine- 
adjustment table. 
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FIGS. 8A and SB show the outer appearance of a param- 
eter processing device having the fine-adjustment switch of 
FIG. 1 substituted with a fine-adjustment slider. Fine- 
adjustment by parameter processing device 300 is carried 
3 out in a manner similar to that of parameter processing 
device 100. 

Referring to FIGS. 8A and SB. parameter processing 
device 300 includes a scale 101 similar to that of FIG. 1. a 
slide operator 102 provided on scale 101 similar to that of 

io FIG. 1. fine-adjustment slide operators 103A and 103B 
provided at respective ends of slide operator 102 in the 
longitudinal direction of scale 101 of slide operator 102. a 
control base 104. and an interface cable 105 to provide 
electrical connection between parameter processing device 

15 300 and another device. 

Similar to slide operator 2. slide operator 102 is used for 
rough setting of a parameter value. When slide operator 102 
is operated to move on scale 101. fine-adjustment slide 
operators 103A and 103B move integrally with slide opera- 

20 tor 102 as shown in FIG. 8A. When fine-adjustment of a 
parameter value is carried out by operation of fine- 
adjustment slide operator 103A or 103B. slide operator 
103A or 103B is manually moved on scale 101 to depart 
from slide operator 102. The parameter value can be fine- 

25 adjusted by an amount according to the distance between 
slide operator 103A or 103B and slide operator 102. When 
fine-adjustment of a parameter is completed, the user with- 
draws his or her hand from slide operator 103A or 103B. 
Slide operator 103 A or 103B returns to its former position on 

30 scale 101 (refer to FIG. 8A). The return of fine-adjustment 
slide operator 103A or 103B to its former position can easily 
be realized by connecting respective slide operators with 
slide operator 102 by means of an elastic solid such as a 
spring or rubber. 

35 The distance between slide operator 102 and fine- 
adjustment slide operator 103A or 103B can be detected on 
the basis of a resistance value for each of operators 103A and 
103B using a resistor member such as slide resistor 20 
shown in FIG. 3. Alternatively, the distance can be detected 

40 using an element that converts the level of extension of an 
elastic solid such as a spring or rubber mat connects fine- 
adjustment slide operator with slide operator 102 into a 
resistance value. 

4S In the above-described devices 100 and 300. a parameter 
value is operated by operation device 15. Alternatively, a 
structure may be employed where a digital signal from A/D 
converters 14A, 14B and 14C is provided to an external 
device of a computer system via interface circuit 17 to carry 

^ out the operation of fine-adjusting the parameter value in the 
external device. 
Second Embodiment 

In the second embodiment a parameter processing device 
of the present invention is realized on a computer system, In 
55 the parameter processing device of the present embodiment 
a parameter value of a wide range can easily be set even in 
a restricted display region such as a display unit in a portable 
information terminal device, 

Referring to FIG. 9, a parameter processing device 1000 
6o includes a computer 22. an input device 27 with a keyboard, 
a mouse, a pen, or the like, and a display device 28. 
Computer 22 includes a memory 23. a CPU 24. an input 
control device 25 for controlling input device 27, and a 
display control device 26 for controlling display device 28. 
63 Memory 23 is formed of a RAM. a ROM. or a hard disk. 

FIG. 10 shows a portion of the stored contents in memory 
23 of FIG. 9. The storage region of memory 23 includes a 
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program region £10 and a table region E20. Ad operation 
program P10 associated with fine-adjustment of a parameter 
value, and a device control program P20 are stored in 
program region E10. Table region E20 includes a conversion 
table 300 described afterwards, a fine-adjustment table 
(negative) 300A storing negative fine-adjustment 
granularities, and a fine-adjustment table (positive) 30B 
storing positive fine-adjustment granularity. 

CPU 24 executes control program P20 stored In memory 
23 to control input control device 25. display control device 
26. and memory 23 respectively. CPU 24 also executes 
operation program P10 to carry out operation of a parameter 
value. Input control device 25 controls input device 27 to 
transmit coordinate information and command information 
entered by a mouse or a pen of input device 27 to CPU 24. 
Display control device 26 controls display device 28, 
whereby image information transmitted from CPU 24 Is 
displayed on display device 28 as display data. 

Input control device 25 and input device 27 include a 
coordinate detection unit not shown to read out coordinate 
information. The coordinate detection unit is formed of a 
tablet having a plurality of electrodes arranged in a matrix 
corresponding to the plurality of coordinates of a cursor 
displayed on display device 28 to detect the coordinate by 
capacitive coupling. Alternatively, the coordinate detection 
unit can be realized by a display-integrated tablet where the 
function of the input control device 25 and input device 27 
are made integral with the function of display control device 
26 and display device 28 to provide a display period and a 
coordinate detection period in a time-divisional manner 
(details disclosed in Japanese Patent Laying-Open No. 
5-537261. for example). Such a version having Che coordi- 
nate detection function integral with the display function is 
suitable for a portable type information processor terminal 
device. Furthermore, coordinate information can be input 
through a mouse or the like by monitoring the cursor 
displayed on display device 28. 

The input operation of coordinate information in FIG. 9 
can be carried out by means of key input via the keyboard. 
Alternatively, the cursor displayed on display device 28 can 
be moved to a desired position using a mouse, a pen or a 
track ball, or a cursor key (pointing key) in a keyboard of 
input device 27. followed by depression of a button included 
in a mouse or pen. or a return key of the keyboard. Thus, 
coordinate information of the position of the cursor on 
display device 28 can be input Furthermore, the coordinate 
can be specified by the tip of a pen or a finger of the user if 
a touch sensor is provided in display device 28. 

When coordinate information is input, input control 
device 28 provides to CPU 24 an interruption signal termed 
an event corresponding to respective input operations. In 
response. CPU 24 carries a process corresponding to the 
applied event When the input operation is directed to entry 
of coordinate information, input control device 25 provides 
a pointing event and display control device 26 provides a 
cursor position to CPU 24. Then. CPU 24 carries out a 
predetermined process according to the applied cursor posi- 
tion. Thus, parameter setting in parameter processing device 
1000 of the present embodiment is carried out on the basis 
of a pointing event 

FIGS. 13A-13C show examples of image display on 
display device 28 in setting a parameter according to the 
second embodiment of the present invention. A parameter 
input unit 29 is provided in the display screen of display 
device 28. A parameter value display 30 for displaying a 
parameter value is provided in parameter input unit 29. 
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Parameter input unit 29 also shows a slide operator 32 and 
a scale 31 of a predetermined length which is the moving 
region of slide operator 32. Slide operator 32 on scale 31 
does not appear in fine-adjustment regions 34A and 34B. 

s Regions 34A and 34B correspond to the region between 
slide operator 32 on scale 31 and one end of scale 31 in the 
longitudinal direction, and the region between slide operator 
32 on scale 31 and the other end in the longitudinal direction 
of scale 31. Cursor 33 moves within the screen in coopera- 

10 tion with the operation of a mouse, a pen. or a cursor key on 
the keyboard of input device 27. 

The setting of a parameter value is carried out by a 
combination of a rough value setting operation by moving 
slide operator 32 on scale 31 and a fine-adjustment operation 

15 by specifying the position with cursor 33 in one of fine- 
adjustment regions 34A and 34B. This operation will be 
described in detail hereinafter. 

A plurality of parameter values 302 corresponding to a 
plurality of different slide operator position information 301 

20 indicating the relative position of slide operator 32 on scale 
31 are stored in conversion table 300. 

Fine-adjustment table (negative) 300A shown in FIG. 12A 
is used to convert the specified distance information of the 

^ coordinates of the position of slide operator 32 on scale 31 
and the specified coordinates by cursor 33 in fine-adjustment 
region 34A into a negative fine-adjustment granularity. A 
plurality of negative fine-adjustment granularities 500A cor- 
responding to the plurality of different specified distance 
information 400A are stored in fine-adjustment table 
(negative) 300A. 

Fine-adjustment table (positive) 300B of FIG. 12B is used 
to convert the specified distance information of the coordi- 
nates of the position of slide operator 32 on scale 31 and the 

3 5 specified coordinates by cursor 33 in fine-adjustment region 
34B. A plurality of positive fine-adjustment granularities 
500B corresponding to each of the plurality of different 
specified distance information 400B are stored in fine- 
adjustment table 300B. 

40 Operation of setting a rough value of the parameter is 
described hereinafter with reference to FIG. 13 A. When a 
pointing event is generated in response to the user depress- 
ing a button on a mouse or a pen or a return key in a 
keyboard when cursor 33 is located on slide operator 32. the 

45 traverse of cursor 33 on scale 31 using a mouse, a pen. or a 
cursor key on the keyboard during the generation of a 
pointing event. Le., during the depression of the button of the 
mouse or pen. or the return key of the keyboard, causes slide 
operator 32 to move following cursor 33. Display control 

50 device 26 detects the coordinates of slide operator 32 in 
display device 28 to provide the same to CPU 24. In 
response. CPU 24 calculates the relative position of slide 
operator 32 on scale 31 from the coordinates of slide 
operator 32 on scale 31 in display device 28. Referring to 

55 conversion table 300 in memory 23. slide operator position 
information 301 of the relative position of slide operator 32 
is converted into a corresponding parameter value 302 in 
real time, which is displayed in parameter value display 30. 
When a pointing event is completed the current parameter 
value 302 is displayed on parameter value display 30 as the 
rough value. 

Operation of fine-adjustment of a parameter value will be 
described with reference to FIGS. 13B and 13C. When a 
pointing event is generated in response to the user depress- 
es ing a button on the mouse or pen. or a return key on the 
keyboard when cursor 33 is located on either of fine- 
adjustment regions 34A and 34B on scale 31. the specified 
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coordinates by cursor 33 at the time of generation of a fine-adjustment granularity is always 1 is b. x is expressed 

pointing event in display device 28 is detected. The specified by the following equations. 

distance between the coordinates of slide operator 32 on 

scale 31 and the specified coordinates by cursor 33 is Wbea <*><a/2-r*) 

calculated by CPU 24 from the coordinates of scale 31 on s ^. 

display device 28 and ihe specified coordinates by cursor 33 

at the time of a pointing event (generation) to obtain the wt*nc/2«/S(a/2+£) 

specified distance information. CPU 24 refers to one of 

fine-adjustment tables 300A and 300B in memory 23 to *=° 

convert the specified distance information into fine- to when ofirf Sort 

adjustment granularity 500A (500B). This fine-adjustment 

granularity 500A (500B) is added to the current parameter x=DOt mtcmwfine v«riabk 

(the parameter value displayed in display 30) to update the 

parameter value. One of fine-adjustmenl tables 300A and A region where the fine-adjustment granularity is always 
300B is selected to refer to as set forth in the following, is 1 is provided in a region from one end of slide operator 32 
When a pointing event is generated in fine-adjustment up to distance d for the purpose of improving the operability 
region 34A. for example, table 300A storing negative fine- in the final stage of the fine-adjustment operation. By 
adjustment granularities 500A is used. Table 300B storing continuing selection of this region, fine-adjustment granu- 
posiuve fine-adjustment granularities 500B is used when the larity 1 is slowly added to the parameter value by slide 
pointing event is generated in fine-adjustment region 34B.It 20 operator 32. Although the above-described fine-adjustment 
is natural that the fine-adjustment granularity is more critical function is represented as a continuous function, it is actu- 
than that of the parameter values 302 in conversion table 300 ally represented as a stepped function since the distance d 
of FIG 11 takes a discrete quantity. Fine-adjustment granularity SOOA 

When cursor 33 is moved using a mouse or a pen. or a (500B) indicated by this stepped function is prestored in the 
cursor key on a keyboard while a pointing event is 25 memory corresponding to specified distance information 
ge^ateTi e. while a button of the mouse or pen or the 400A (4MB). The most favorable fine-adjustment function 
return key of the keyboard is depressed, specified distance was Func.C according to «veunatt by the inventor 
information changes accordingly, whereby a corresponding A case is described hereinafter where 10.000 tides of 
fae-adiustm^aularity 5WA (500B) is added to the movies copending to a parameter value are retrieved, 
parameter value SpUye<^ fin display 30 to be updated. The » Tie scale length which is the movable reponof slide 
u^eTparameter value is displa/ed in real toe for the operator 32 in scale 31 is set to 262 puds THerefore. 
*^ v r approximately 38 titles of movies are allotted to every one 

uscr ' . ^ a _ 4 . . , , pixel The lateral width of slide operator 32 is set to 18 

In order to indicate ^\^~^^**^^\™ pixels. Applying the above-described fine-adjustment 
shown in FIGS. 13B and 13C a fine-adjustment r*W>« 35A 35 \^^ m \ ^ me intcrscc1 ion point of the above 
or 35B is displayed between the center point of slide ^ functions is w ^ els for distance d and f (x,)=2 
operator 32 and the pointing event generated position q{ ^ fint ^ ustmcni ^^ty, ^ fine- 

(position of cursor 33). More specifically the fine- adjustmen ' ularity ^ mc oxdmate of the graph indicates 
adjustment rubber is displayed between the coordinate posi- ^ ^ £ ^ Jg tQ ^ ^^aA corresponding t0 the 
don of slide operator 32 and the specified coordinate posi- ^ ^ ^ movic tiUcs a critical 

tion by cursor 33. fine-adjustment granularity is required, a position closer to 

Since the fine-adjustment granularity varies according to slide operator 32 is to be input. Movie titles can be retrieved 
a change in the specified distance on the basis of the in fl range of a minute interval than that of a range 
coordinate position of slide operator 32 and the specified specified by 1 pixel. 

coordinate position by cursor 53 to be expressed as a 4J y^e procedure of setting a parameter value according to 
monotone increasing function of the specified distance, the mc jevi cc c f pjG. 9 will be described hereinafter with 
fine-adjustment granularity becomes smaller as the specified reference to the flow chart of FIG. 15. 
coordinate position by cursor 33 approximates slide operator Thi s flow chart is prestored in memory 23 as a program 
32. and becomes greater as the specified coordinate position t0 ^ executed under control of CPU 24. 
by cursor 33 becomes farther away from slide operator 32. ^ At ste p 59 initialization is carried out In the initialization 
In the present embodiment, this monotone increasing tunc- process, slide operator position information 301 is detected, 
tion is referred to as a fine-adjustment function. Conversion table 300 of FIG. 11 is referred to. and the 

FIG. 14 shows a fine-adjustment function according to the detected slide operator position information 301 is converted 
present second embodiment with the fine-adjustment granu- i n t 0 a corresponding parameter value 302. 
larity plotted along the ordinate, and the distance d plotted 55 At step S10, determination is made whether an event is 
along the abscissa. The fine-adjustment function f (x) generated at the current point. When determination is made 
includes the following three functions, for example. that no event is generated, step S10 is repeated (loop). This 

loop is continued until an event is generated. 
Fuoc. a.../ (.r)=(kx>»+i When determination is made that an event is generated, 

Fmc.if.. ./(jH^) w +i 60 * e control proceeds to step SH where determination is 

made whether the event is a pointing event or not. If not. the 
Fudc. c. ,/(x)=<Aj:>+i control returns to step S10 to wait for the generation of a 

where k is an arbitrary constant and x is an intermediate subsequent event 

variable with respect to distance d between an arbitrary When determination is made that the generated event is a 
coordinate specified point in the fine-adjustment region and 65 pointing event at step SI. the control proceeds to step S12 
slide operator 32. Assurning that the lateral width of slide where the position of the generated pointing event is 
operator 32 is a. and the range of slide operator 32 where the detected. When the position of the generated pointing event 
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is not on slide operator 32. and also not in fine-adjustment 
regions 34A and 34B, determination is made that it is not a 
pointing event for setting a parameter value. The control 
returns to step S10 to wait for the generation of the next 
event When the position of the generated pointing event is 5 
located on slide operator 32, the control proceeds to step 
S13. When the position is located on scale 31. Le.. located 
on either of fine-adjustment regions 34A and 34B, the 
control proceeds to step S16. 

At step S13. slide operator position information 301 is 
detected again. At step S14, conversion table 300 shown in 10 
FIG. 11 is referred to. and the detected slide operator 
position information 301 is converted into a corresponding 
parameter value 302. The converted parameter value 302 is 
displayed on display 300 to be set 

At step SIS. determination is made whether the pointing 15 
event has ended or not. If the pointing event has not yet 
ended, the control returns to step S13 to continue parameter 
setting by moving slide operator 32. If the pointing event has 
ended, the control returns to step S10 to wait for the next 
generation of an event 20 

At step S16, specified distance information is calculated 
by the coordinate position in fine-adjustment region 30A 
(30B) in which a pointing event has generated, and the 
coordinate position of slide operator 32. 

At step S17. fine-adjustment table 300A (300B) is 23 
referred to. and specified distance information calculated at 
step S16 is converted into a corresponding fine-adjustment 
granularity 500A (500B). 

At step S18. fine-adjustment granularity 500 A (500B) 
obtained at step S17 is added to the current parameter value, 30 
whereby the parameter value is fine-adjusted and updated. 
The updated parameter value is displayed in display 30. 

At step S19. determination is made whether the pointing 
event has ended or not. If not the control returns to step S16 
to continue fine-adjustment of a parameter value. If the 35 
pointing event has ended, the control returns to step S10 to 
wait for the next generation of an event 

Although the above-described parameter processing 
devices 100. 300 and 1000 may have the parameter value 
fine-adjusted in both the positive and negative directions, 40 
fine-adjustment may be carried out in one of the two 
directions. 

According to parameter processing device 1000, a fine 
parameter value can easily be set that was not previously 
possible just by moving a slide operator. Setting a parameter 45 
value having a wide range can readily be carried out in a 
limited region. 

According to parameter processing 100, the user setting a 
parameter value can fine-adjust the parameter value by 
depressing fine-adjustment switch 3A or 3B. Therefore, 50 
fine-adjustment and setting of a parameter can be carried out 
more intuitively. 

According to parameter processing device 1000, fine- 
adjustment and setting of a parameter value can be carried 
out easily and at real time even when the display portion is 55 
limited such as in a portable information processing terminal 
device. 

By presetting a fine-adjustment granularity of a parameter 
value in correspondence with a pixel granularity, a param- 
eter value can be set even in the level of pixels below that 60 
of the display portion. 

Although the present invention has been deacribed and 
illustrated in detail it is clearly understood that the same is 
by way of illustration and example only and is not to be 
taken by way of limitation, the spirit and scope of the present 65 
invention being limited only by the terms of the appended 
claims. 
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What is claimed is: 

1. A parameter processing device for sequentially entering 
and providing a parameter value to be adjusted, comprising: 
display means for displaying at least a scale of a prede- 
termined length and a slide operator movable on said 
scale. 

designation input means for entering designation of posi- 
tion information of said slide operator on said scale, 
and fine-adjustment position information for fine- 
adjusting said parameter value, 
detection means for detecting said designated input of 
said slide operator position information and said fine- 
adjustment position information, 
parameter value conversion means for converting said 
detected slide operator position information into a 
corresponding parameter value, 
fine-adjustment granularity conversion means for con- 
verting distance information of said detected slide 
operator position information and said fine-adjustment 
position information into a corresponding fine- 
adjustment granularity of said parameter value, and 
adjustment means for adjusting said parameter value from 
said parameter value conversion means using said 
fine-adjustment granularity from said fine-adjustment 
granularity conversion means, wherein variation in 
fine-adjustment granularity corresponds to a shifted 
amount of a cursor according to said distance informa- 
tion of said detected slide operator and said cursor on 
said scale. 

2. The parameter processing device according to claim 1. 
wherein said parameter value conversion means comprises 

a parameter value conversion table having a plurality of 
said slide operator position information and corre- 
sponding plurality of said parameter values stored 
therein, and 

means for reading out said parameter value corresponding 
to said detected slide operator position information 
from said parameter value conversion table. 

3. The parameter processing device according to claim 2. 
wherein 

said fine-adjustment position information comprises one 
of first fine-adjustment position information in a first 
region between said slide operator on said scale and 
one end of said scale in a longitudinal direction and 
second fine-adjustment position information in a sec- 
ond region between said slide operator on said scale 
and another end of said scale in the longitudinal 
direction. 

said distance information comprises one of first distance 
information by said slide operator position information 
and said first fine-adjustment position informatioo. and 
second distance information by said slide operator 
position information and said second fine -adjustment 
position information, and 
said fine-adjustment granularity comprises one of a posi- 
tive fine-adjustment granularity corresponding to said 
first distance information for fine-adjustment to 
increase said parameter value and a negative fine- 
adjustment granularity corresponding to said second 
distance information for fine-adjustment to decrease 
said parameter value. 

4. The parameter processing device according to claim 3. 
wherein said fine-adjustment granularity conversion means 
comprises 

a positive adjustment granularity conversion table having 
a plurality of said positive fine-adjustment granularities 
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and corresponding plurality of said first distance infor- 
mation stored therein. 

a negative adjustment granularity conversion table having 
a plurality of said negative fine-adjustment granulari- 
ties and corresponding plurality of said second distance 5 
information stored therein, and 

means for reading out one of said positive fine-adjustment 
granularity and said negative fine-adjustment granular- 
ity corresponding to one of said detected first and ^ 
second distance information from one of said positive 
and negative adjustment granularity conversion tables. 

5. The parameter processing device according to claim 4. 
wherein respective said positive and negative adjustment 
granularity conversion tables are set so that respective ^ 
corresponding positive and negative fine-adjustment granu- 
larities are increased as a distance to said slide operator in 
said first region indicated by said first distance information 
and a distance to said slide operator in said second region 
indicated by said second distance information are increased. 

6. The parameter processing device according to claim 1. 
wherein 

said fine- adjustment position information comprises one 
of first fine-adjustment position information in a first 
region between said sbde operator on said scale and ^ 
one end of said scale in a longitudinal direction and 
second fine-adjustment position information in a sec- 
ond region between said slide operator on said scale 
and another end of said scale in me longitudinal 
direction. 30 

said distance information comprises one of first distance 
information by said slide operator position information 
and said first fine-adjustment position information, and 
second distance information by said slide operator 
position information and said second fine-adjustment 
position information, and 



16 

said fine-adjustment granularity comprises one of a posi- 
tive fine-adjustment granularity corresponding to said 
first distance information for fine- adjustment to 
increase said parameter value and a negative fine- 
adjustment granularity corresponding to said second 
distance information for fine-adjustment to decrease 
said parameter value. 

7. The parameter processing device according to claim 6. 
wherein said fine-adjustment granularity conversion means 
comprises 

a positive adjustment granularity conversion table having 
a plurality of said positive fine-adjustment granularities 
and corresponding plurality of said first distance infor- 
mation stored therein. 

a negative adjustment granularity conversion table having 
a plurality of said negative fine-adjustment granulari- 
ties and corresponding plurality of said second distance 
information stored therein, and 

means for reading out one of said positive fine-adjustment 
granularity and said negative fine-adjustment granular- 
ity corresponding to one of said detected first and 
second distance information from one of said positive 
and negative adjustment granularity conversion tables. 

8, The parameter processing device according to claim 7. 
wherein respective said positive and negative adjustment 
granularity conversion tables are set so that respective 
corresponding positive and negative fine-adjustment granu- 
larities are increased as a distance to said slide operator in 
said first region indicated by said first distance information 
and a distance to said slide operator in said second region 
indicated by said second distance information are increased. 

***** 
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